Abstract: Evaluating the responsiveness of agricultural supply to macro-economic environmental factors is an important step to implementing agricultural policies in
century (Anyanwuocha, 2006; Eicher and Witt, 1964; Oluwasanmi, 1966; Jones and Woolf, 1969) , and most developed and emerging economies achieved momentous growth by structurally developing their agricultural sector.
Agriculture remains the mainstay of the Nigerian economy despite its decline in the 1970s. Greater proportions of the population depend on the agricultural sector for their livelihood and the rural economy is still basically agricultural (Mike, 1998) . The first decade after independence in 1960 showed a stupendous growth and contribution of the agriculture sector in the Nigerian economy. The Nigerian economy at that time was purely agrarian. From the standpoint of occupational distribution and contribution to the GDP, agriculture was the leading sector (Ogen, 2007) . In the 60s, Nigeria was among the world's top exporters of palm fruit, groundnut, cocoa, cotton, rubber, among other cash crops. The sector accounted for over 60%, on average, to the GDP, 70% of her total export, and substantial part of the country's foreign exchange earnings (CBN, 2005) . The sector also provided basic food crops to feed her growing population and nurtured it nascent industrial sector for effective take-off by providing raw materials to the sector, as well as serving as a potential market for industrial products (Anyanwuocha,2006; Ogen, 2007) . These feats were achieved against the backdrop of a technologically backward agricultural sector that was characterized by peasant and crude farming practices.
However, the decade after independence was not favorable for the sector as it shed-off significant part of its prominence in the economy. Ever since, the growth rate of agricultural production has been erratic as experienced in Nigeria. For example, the rate of agricultural production exhibited an undulating trend pattern over the years , as shown in the figure below.
Figure 1: Trend of Agricultural Production Growth Rates (1971-2008)
Moreover, there has been persistent food production shortfall beginning from 1968, because domestic production can no longer meet the rising domestic demand, thus necessitating food importation (see Table 1 ). Currently Nigeria spends a significant amount on importation of wheat, rice, among other food commodities to augment local production, and rightly qualifies to be named an import-dependent country in this respect. 
Sources: NBS (Review of Nigerian Economy): Various Issues
These vicissitudes in agricultural produce could be attributed to a number of price and non-price factors, such as its neglects during the hey days of oil discovery in commercial quantity; climate variability and structural rigidity, which has been intensified by the current global warming; international price volatility which has created extreme uncertainty in farmers' income and led to inefficient allocation of resources; and most important, poor domestic macroeconomic environment, which has adversely affected productivity in the sector.
In response to the poor performance of the agricultural sector since the 1970s', successive administrations had formulated and implemented series of agricultural and macro polices targeted towards improving the macroeconomic environment that serve as incentives and capabilities-improving factors to producers in the sector. Remarkably, efforts have been made on improving rural infrastructure, provision of cheap credit to farmers, monetary policy aimed at stabilizing domestic price level and exchange rate.
Thus, it becomes highly imperative to undertake a rigorous study to measuring the responsiveness of aggregate agricultural supply to macroeconomic incentives. This is important because, given its relative size (agriculture) in the Nigerian economy, a significant positive response to macro incentives means an overall performance of the economy. As opined by Julie (2006) , macroeconomic factors such as better infrastructure, lower inflation and financial development help in increasing the competitiveness and productivity of the sector, decrease the adverse effect on the sector given it exposure to international market, and aid farmers in risk management. Therefore, it becomes paramount to monitor the responsiveness of aggregate agricultural supply to such macro incentives.
Research Problem
The response of agricultural supply to macroeconomic environment factors has been widely discussed in the literature (Binswanger et expenditure in public goods and the consequences of reforms on investment, inflation and real exchange rate. Thus, given that the effect of price and its volatility on agricultural supply response is conditional on domestic macroeconomic factors, it becomes appropriate to first analyze the responsiveness of supply response to these factors in Nigeria. This paper is therefore expedient because it constructively informs policy stance on issues affecting agriculture productivity in Nigeria. Objective This study revolves around two cardinal objectives, which are to:  Evaluate the nature of relationship between agricultural supply and macroeconomic environmental factors-infrastructure, inflation, exchange rate volatility, and financial intermediation-in Nigeria, and;  To determine the responsiveness of agricultural supply to macroeconomic environmental factors. This is a first step in evaluating under which conditions a stronger exposure to international market does not result in a stronger exposure to price shocks, as opined by Julie (2006) .
Organization of the Study
This paper is divided into four sections. Following the background, Section II set out the research methodology, while Section III presents and analyses the empirical results. Section IV rounds it up with the conclusion and recommendations.
II: RESEARCH METHODOLOGY AND MATERIALS The Econometric Model
To empirically analyse agricultural supply response to macroeconomic environmental factors, we adopted a modified variance of the reference econometric model of supply response as developed by Julie (2006) . Our model parochially takes into account, explicitly, macroeconomic factors perceived to influence agricultural supply in Nigeria, such as Infrastructure, financial deepening in the sector, inflation, and exchange rate volatility: AGPRO t = γ 0 + γ 1 INFRAS t + γ 2 FINDE t + γ 3 INF t + γ 4 EXCV t + ɛ t ….. 1 Where AGPRO represents agricultural production growth rate, INFRAS represents infrastructure, FINDE is the level of financial intermediation, INF and EXCV are inflation and exchange rate volatility, respectively, and ɛ is the residual term. Moreover, in measuring the responsiveness of agricultural supply to these factors, we restructure equation 1 by estimating a log linear supply response model: lnAGPRO t = γ 0 + γ 1 lnINFRAS t + γ 2 lnFINDE t + γ 3 lnINF t + γ 4 lnEXCV t + ɛ t ………2 Where ln represents natural logarithm Description and Measurement of Variables  Infrastructure Infrastructure means the capital equipment used to produce publicly and privately available services, including transport facilities, water supplies, electricity, etc. (Black, 2002) . It has been affirmed in the literature that infrastructure (private and public) has a positive relationship with agricultural production because it increases the productivity, competiveness, economic efficiency, and provides safety nets for farmers to mitigate adverse effects of price
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Financial Intermediation
This variable mirrors the degree of involvement of the banking sub-sector in the extension of credit and other financial facilities for the promotion of investment activity of the sector. In addition to providing loanable funds to farmers, a well-developed formal financial sector also helps in improving the risk coping capacity of the farmers. The formal financial system offers to producers financial opportunities for their savings. Producers who are forced to self-financing and self-insuring can have access to remunerated deposits, which is an incentive to save (McKinnon, 1973) .Therefore, by encouraging cautionary saving, producers are more impervious to uncertainty and price instability. In the literature, this variable is proxy by the ratio of private credit to the GDP; however, given the study sectorial analysis, this variable is proxy by the ratio of agricultural credit to total bank credit in the economy.
 Inflation The rate of inflation provides information on variability of domestic price level, and it is included among the list of explanatory variables to capture the effect of macroeconomic instability on agricultural supply. Inflation, as discussed extensively in empirical studies, has a negative relationship with agricultural production. A high rate of inflation pace down general economic activities by impairing aggregate demand; erodes farmers real income; makes producers more susceptible to price instability; and leads to inefficient allocation of resources in the sector. In compendium, an unexpected spike of the inflation rate reduces agricultural production. The domestic consumer price index is the proxy for its measurement.
 Exchange Rate Volatility Exchange rate volatility measures the trend movement of exchange rate overtime. Though a consensus has not been reached pertaining it impact on agricultural productivity, however, most studies posit that its variability affect the sector negatively. Exchange rate variability is measured by constructing an index. The study employs coefficient of variation (CV) which expresses the dispersion of observed data values as a percent of the mean of a series as a measure of exchange rate variability. CV = S/Ӯ *100 Where S and Ӯ represent standard deviation and mean of the series, respectively.
Estimation Technique and Date Sources
Annual data covering the period 1971-2008 were used for this study. Data reflecting proxies for agricultural supply, financial intermediation, inflation, and infrastructure were ferret out from the Central Bank of Nigeria's (CBN) Statistical Bulletin (various issues) and the Nigerian Ministry of Agriculture and Water Resources. Annual values of exchange rate volatility were computed from data obtained from CBN's Statistical Bulletin on annual exchange rate.
The coefficients of the model's variables were estimated using the Vector Error Correction Model (VECM). The Augmented Dickey-Fuller (ADF) test was used to determine the time series properties (for the presence of a unit root) of the stochastic variables. A variable is said to contain a unit root or is I(1) if it is non-stationary. The use of data characterized by unit roots may lead to serious error in statistical inference (Abiodun et al: 2010) . Moreover, the
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III: PRESENTATION OF EMPIRICAL FINDINGS
This section deals with the presentation and analysis of results. The results capture the objectives of this study. The estimation is carried out using the Economic Views (E views 3.1) statistical software application. 
Source: Data Analysis 2014
From table 2, the skewness which measures the asymmetry of the distribution of the series around its mean has values less than zero, except in one case. This indicates skewness to the left. The Kurtosis, measuring the paekedness or flatness of the distribution with an expected value of at most 3.0, shows that all variables satisfy the condition. The Jacque-Bera test of normality in distribution has the null hypothesis of normally distributed residuals. The probability value indicates an acceptance of the null hypothesis that the residuals are normally distributed.
For cointegration analysis, It is important to check the unit roots at the outset to ascertain whether modeled variables are I(1) at levels and I(0) at differences. Table 3 presents the results of the unit root test using ADF.
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Vector Error Correction Model Estimates
The existence of these cointegrating relationships in the model then motivates the estimation of a vector error correction model (VECM) to account for short-run as well as longrun or transitory dynamics.In the table below, the estimates of the vector error correction model is presented in table 1a and 1b (at the Appendix) Table 1a shows the cointegrating vector or long run relationship. In the long run, agricultural supply is co-integrated with exchange rate volatility, financial development and the rate of inflation; while there exist no long run relationship with infrastructure and agricultural supply in Nigeria. This finding asserts and it is in conformity with previous studies (Mundlak et al, 1997; Julie, 2006; Adubi et al 1999…) that agricultural supply is influenced by the rate of inflation, financial development and exchange rate volatility.
From the vector error correction model presented on 1b, comparing the error correction terms for the first vector shows that both AGPRO and FINDE have their error correction terms rightly signed and statistically significant (at 5 and 10 percent, respectively). This suggests that AGPRO and FINDE equations constitute the true cointegrating relationship in the first cointegrating vector. Other variables error correction terms are either not significant (INFRAS) or wrongly signed (INF and EXCV). The result suggests that the speeds of adjustment back to equilibrium are 98 and 23 percent for AGPRO and FINDE, respectively. The coefficient of determination (R 2 ) of agricultural supply is 0.569, thus the independent variables explain 56.9 percent of the variations in the dependent variable. This is modest, statistically.
Furthermore, from Table 1b , the level of Infrastructure significantly affects agricultural supply. AGPRO increases with the level of infrastructural. Inflation rate affects AGPRO in the short run negatively; AGPRO decreases with rising inflation in Nigeria. Although with a positive influence on AGPRO, FINDE's coefficient is not significant. Also, while conforming to apriori knowledge, exchange rate volatility impedes growth, however, not significant. Approaching this more statistically, a one percent increase in INFRAS and FINDE, holding each variable constant at each round, on average, would lead to an increase of agricultural supply by 0.67 and 0.24percent, respectively in the short run. However, a percent increase in exchange rate volatility and inflation rate would lead to a decrease in agricultural supply by 0.4 and 0.07 percent, respectively. Further, the model is statistically significant. This could be read from it Fvalue of 2.757, which is significant at 5 percent.
From Table 1a , examining the long-run relation in terms of elasticity, agriculture supply, under the period of review, is inelastic to the level of infrastructural base, exchange rate volatility and financial development; their coefficients values are lesser than one. However, it has an elastic nature with the rate of inflation (its coefficient is greater than one). It proves that agricultural production is more responsive to the rate of inflation. This is akin with earlier studies (Mundlak et al, 1997; Julie, 2006) . High inflation reinforces price instability to affect agricultural productivity negatively as well as reduces the purchasing naira of agricultural farmers in Nigeria.
IV: CONCLUSION AND RECOMMENDATIONS
It is unanimously accepted that the agricultural sector is a pivotal sector that propels rapidly growth, economic independence and sustainable development of a country. Therefore, in order to tap from the benefits emanating from this sector, effort should be paid to identify those factors influencing its performance. This has been the objective of this work: measuring the responsiveness of agricultural supply response to macro-economic environmental factors.
The analysis started with the descriptive statistic which showed that the errors are normally distributed and that the distribution has a long left tail. The time series properties of the variables were assessed using the ADF test. All variables were found to be stationary. Also, the Johannsen cointegration test established a long run relationship among the variables.
Furthermore, evidence also suggests that agricultural supply is positively related to financial development and infrastructure, while it has a negative relationship with volatility of the exchange and inflation rates. Also, agricultural supply is highly responsive with the rate of inflation, while it is inelastic with the level of infrastructure, financial development and exchange rate volatility. Thus, the rate of inflation is the most important macro-economic factor, in terms of elasticity, influencing the agricultural sector in Nigeria.
To improve agricultural productivity in Nigeria, the researcher recommends the following based on his empirical findings.
 The Nigerian government should intensify policies on infrastructure development to rural communities which account for about 90 percent of agricultural produce in areas of construction of linkage and feeders roads, health and social amenities, amongst others, to enhancing the capabilities of rural farmers.  Given the negative relation between agricultural production and exchange rate volatility, the monetary authorities should ensure near stability of the exchange rate in other to improve the risk coping capacity of farmers and help palliate uncertainty in the sector.

Since it has been established empirically that financial development influences the sector positively, a special, mandatory directive should be given to financial institutions to step-up cheap credit to farmers, and this directive must be complied with. Also, government at all levels should complement this effort by instituting a special credit scheme for farmers, where agric-loans could be sourced with limited constraints.  A synergy of both monetary and fiscal policy should be encouraged to help stabilize rate of inflation.  Finally, there is the need for government to establish and fund virile agricultural research institute across the country. The importance of this cannot be overemphasized. 
